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1. SCOPE
1.1 Identification

This specification established the functiona and performance requirements for the Automated
Weather Sensor System (AWSS).

1.2 Scope of Specification

This document is divided into Six (6) sections. Section 1 provides an introduction to the AWSS.
Section 2.0 ligts those documents referenced within this pecification that are needed to meet
requirements. Section 3.0 provides a description of the functiona and performance
requirements. Section 4.0 provides a set of qudlification methods to ensure that each
requirement in Section 3 has been satisfied.  Section 5 provides packaging requirements.
Section 6 contains information of agenera or explanatory nature.

1.3 Application

The mission of the Federa Aviation Adminigration (FAA) includes the central objective of
providing for the safe and efficient use of the nationd airgpace. To accomplish this objective,
the Nationd Airgpace System (NAS) requires direct aviation meteorological services to support
arcraft operations under varying conditions of weather and emergency Stuations. This
document is a compilation of specification that describes the surface weather observation
capabilities of an Automated Weather Sensor System (AWSS) for the NAS. It isintended for
use as a system specification and as a management tool for engineering and acquidtion activities
associated with this procurement.

2.  APPLICABLE DOCUMENTS

The documents listed in this section are Specified in sections 3 and 4 of this specification. This
section does not include documentsin other sections of this specification or recommended for
additiond information or as examples. While every effort has been expended to ensure the
completeness of this list, document users are cautioned that they must meet dl specified
requirements documents cited in sections 3 and 4 of this specification, whether or not they are
listed.

2.1 Government Documents

211 Specifications, sandards, and handbooks

The following specifications, standards, and handbooks form a part of this document to the
extent specified herein. Unless otherwise specified, the issues of these documents are thosein
effect on the release date of this specification.

FEDERAL
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FCM-H1-1998 Federa Meteorologica Handbook (FMH-1)
Surface Weather Observations and Reports

ANSI-Z-1136.1 Accessihility Emisson Limits For Laser Radiation Class
3B

DEPARTMENT OF DEFENSE

MIL-STD-461E Measurement of Electromagnetic Interference
Characterigtics

MIL-STD-2073 Standard Practice for Military Packaging
FEDERAL AVIATION ADMINISTRATION
AC 70/7406-1H Specification for Obstruction, Marking & Lighting

AC 150/5220-16C  Automated Weather Observing System (AWOS) For Non-
Federd Applications, 13 December 1999

FAA-G-2100G Electronic Equipment, General Requirements, 22 October
2001
FAA 6560.20B Maintenance Of Aviaion Meteorologicd Systems And

Miscellaneous Aids, 20 July 1998

NAS-IC-25083101 ADASAWOSICD, Rev F, 14 April 1998

3. FUNCTIONAL REQUIREMENTS

3.1 Introduction

This section presents the AWSS system requirements. Included are the system characterigticsin
Section 3.2 that includes a system description of mgor sub-assemblies. Section 3.3 provides the
detailed requirements for each sensor component. Section 3.4 provides the operational
environments for the AWSS. Detailed hardware requirements are as identified in Sections 3.5
through 3.11.

3.2 System Characteristics

3.2.1 Sysem Description

The AWSSisamodular system, designed to autometically collect, process, disseminate, and
archive weather sensor measurement data. Access to thisdatais available to avariety of users at
local and remote locations on a 24-hour bass. The AWSS configuration congsts of various
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components as shown on Figure 3.2.1-1. The weather datais collected by the sensors and sent
through the Fidd Data Collection Unit (FDCU) to the Termind Data Acquisition Unit (TDAU).
The TDAU software processes the weether data, generates reports, archives data, and establishes
the communications required to transfer data to externd devices. Concurrent with these
operations, the continuous self-test program monitors the operationa readiness of the system.
Theindividua weather parameter data monitored and processed consists of:

Sky Condition

Cloud Height

Vighility

Present Weather type and intengity
Obscurations

Temperature, relative humidity, and dewpoint

Precipitation amount
Freezing rain

TS eE TP a0 o

Heat/TipBucket 4—p

Temp/Dewpoint ¢——p» FD CU

WindDirection 4——p

WlndS 4 .............................
veed WireLine
Visibility q——p UHFOIr?adio
Precipitation ¢——p Link
Freezing Rain ¢——p
<+
CloudHeight ¢——p Bar ometer

UPEN «——

Pressure (dtimeter, Sation, dengity dtitude, pressure dtitude and sealevel)

Wind (speed, direction, gust character, and variability)

GTA Radio

\ 4

——» \/DU
TDAU
<«—» ADASD
<« OID

Telephone
(Voice)

<«—» Interfaces

?

—— BUPS

Figure 3.2.1-1 AWSS Block Diagram

3.2.2 Sensors

The AWSS sensors must provide signal output representing the sensed weather eement datato
the FDCU. Section 3.3 contains the detailed performance requirements for the sensors. The

following are generd requirements that apply to al sensors:
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Environmental sensors. The sensor group(s) must measure the required meteorological
variables.

Signd outputs: These sensors mugt provide signa outputs representing the sensed
westher e ement data to the FDCU.

Certification The AWSS Sensors mugt meet dl criteria sated in the FAA Advisory
Circular No. 150/5220-16C.

Interchangesbility. The AWSS Sensors must be interchangeabl e between individua
Stes.

Cdlibration congtants. The AWSS Sensors must not require individud site adjustments
except for cdibration congtants. Calibration congtants may be entered into the overall
systemn configuration when a sensor isingaled.

Coding. The AWSS Sensor data must be encoded into digital form.

Bult-intest. Digitd sensors mugt have built-in-tests (BIT) that are routingly exercised
automaticaly.

Missng sensor. Whenever adigitd sensor test fails, the sensor must be reported missing.
Sensor output. Sensor output must conform to afixed transfer function.

Outdoor environment. Sensors (except pressure) must withstand the outdoor
environment requirements as specified in Section 3.4.

3.3 PERFORMANCE REQUIREMENTS

The sensor performance requirements gpply not to the sensor alone, but to the sensor asit
isused in the system, e.g., any degradation in the measured parameter because of system
processng must be accounted for in meeting the rdiability, maintainability, and

availability (RMA) requirements specified in Section 3.5.

3.3.1 Wind Speed and Direction Sensors

a.  Speedrange. The sensor should respond to athreshold of 2 knots and a maximum
of at least 85 knots.

b. Reolution Theresolution mugt be one (1) knot.

c. Wind speed accuracy. The wind-speed sensor must provide an accuracy of + 2
knots up to 40 knots. Above 40 knots, RMSE mugt be within £ 5 percent.
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d. Speed digance congtant. The distance constant for wind speed must be no more
than 30 feet.

e. Direction accuracy. Thewind direction accuracy must be within 5 degrees
RMSE, with amaximum error of 10 degrees on any direction.

f. Resolution Theresolution must be 1 degree (O to 359 degrees excluding the
“dead band”) with an dlowable “dead band” of up to 10 degrees.

0. Alignment. The wind direction sensor must be digned to true north.
h.  Alignment restoration. Upon restoration of the sensor to its mounting postion,

the sensor must be accurately restored to the prior directiond aignment without the
necessity for another aignment survey.

i. Operationd conditions. The wind speed and direction sensors must operate
during conditions of 0.25-inch radia thickness of clear ice and wind speeds
higher than 10 knots.

j. Samplerate. The sensors mugt be sampled at arate sufficient to provide five-
second averages.

3.3.2 Temperature and Dewpoint Sensor

a Temperaturerange. The temperature sensor must measure temperature from —65
°Fto +130 °F.

b. Temperature sensor accuracy. The temperature sensor accuracy must be 1 degree
RMSE with amaximum error of 2 degreesF.

c. Temperature sensor resolution The resolution of the temperature sensor must be
not greater than 1 °F.

d. Dewpoint sensor range. The dewpoint sensor must measure al dewpoint
temperatures, in one-degree increments, between —30 °F to +90 °F.

e. Dewpoint sensor resolution  The resolution of the dewpoint sensor must not be
greater than 1 °F.

f. Dewpoint sensor accuracy

1. Theaccuracy (RSME) of the dew point sensor must be 2 °F dewpoint for dry
bulb temperatures of +30 °F to +90 °F (80 to 100% relative humidity), with a
maximum error of 3 °F at any dry bulb temperature.
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2. Theaccuracy (RSME) of the dew point sensor must be 3 °F dewpoint for dry
bulb temperatures of +30 °F to +120 °F (15 to 75% relaive humidity), with a
maximum error of 4 °F at any dry bulb temperature.

3. Theaccuracy (RSME) of the dew point sensor must be 4 °F dewpoint for dry
bulb temperatures of -20 °F to +20 °F (25 to 90% relative humidity), with a
maximum error of 5 °F at any dry bulb temperature. The minimum dewpoint
required is—30 °F.

Pressure Sensor

Redundancy. Three sensors are required per system. Elevation The
pressure sensors must measure the station barometric pressure at any eevation
between 0 and 12,200 feet above mean sealevel. Each sensor must meet the
following:

Range. The pressure sensor must measure barometric pressure between 17.5 in.
Hgand 31.5in. Hg.

Accuracy. Theaccuracy mugt be +/- 0.02 inch of mercury over a4.5-inch
measurement range at any atitude from 0 to 12,200 feet.

Resolution The resolution of the barometer must be 0.003 inch of mercury.

Venting. The contractor must provide outsde venting as required by FAA Order
6560.20B.

Interrogation rate. The pressure sensor must be interrogated once every 10
seconds.

Differentid accuracy. Each sensor mugt exhibit a differentid accuracy of 0.01
inch of mercury or less between any two pressure measurements taken from the
same sensor 3 hour gpart. (Ambient temperature over this 3-hour period must not
vary morethan 5 °F; ambient pressure must not vary more than 0.1 in. Hg over
the 3-hour period.)

Vighility Sensor

Extinction coefficient. The vighility sensor must provide an extinction
coefficient equivaent up to 10 miles.

Mount. It must be asingle-pedesta mount capable of operation with aline of
sght restricted to 500 feet.

Reportable increments. The reportable increments of vishility must be (in Satute
miles): <Va, Y, Yo, ¥4, 1, 14, 15, 134, 2, 2%, 3,4, 5, 7, and 10.
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d. Agreament. When two sensors are compared against each other, they must agree
within +/- one reporting increment at least 90% of the time and +/- two reporting
increments at least 97% of the time.

e. Editing The AWSS software must dlow editing to include vishility increments
less than %2 mile and grester than 10 miles.

f. 0—1-milevighility. For vishility between 0 and 1 mile the visibility sensors
must meet the requirements of the Sensor Accuracy Table 3.3.4-1

g 1% — 10+ milesvishility. For vighility between 1 ¥4to 10+ miles the vighility
sensors must meet the requirements of the Sensor Accuracy Table 3.3.4-1

h.  Visud light tranamissometers. The visud light tranamissometers must have an
absolute cdibration and uniform transmit beam that is not affected by tower
motions. (Note: in using the table, when pogtive tolerance resultsin a non
reportable bin, round to the next higher reportable increment.)

Table3.3.4-1
Sensor Accuracy (% of all data)

NWS Standard at least at least 98% of data all datawithin
Transmissometers 80% within these limits these limits

0 through 1% +-Ya +-% +-1

1%  through 1% +Ya, - Yo +1s, -¥4 +-1

2 through 2% +-Y +-1 +-1

3 through 4 +/-1 +2 RI*/-1 +2 RI*/-1

4 through 10+ +/- 1 RI* +/- 2RI1* +/- 2 RI*

*RI = Reportable Increment, dl other valuesin miles (Note: no 4%z ft. bin, no 3¥2mi bin)

i.  Photometer. A photometer must be provided to indicate whether the ambient
light level isday or night.

J. Day/nightindication The photometer must dways indicate day for illumination
> 3 foot-candles (FC) and night for illumination < 0.5 FC.

k. Trangtion from night to day. Trandtion from indicating night to indicating day
must occur once in the region between 0.5 and 3.0 FC (astheillumination
increases).

[ Trangtion from day to night. Trandtion from indicating day to indicating night
must occur oncein the region from 3 to 0.5 FC (as the illumination decreases).
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m. Diagnodtics. The photometer must have associated diagnostics so that Remote

335

d.

€.

Maintenance Monitoring (RMM) can verify thet it is operationd.

Photometer orientation. The photometer must be mounted facing the north sky

and must operate with ambient levels up to 50 FC.

Snow effect. The sensor mugt be such that snow buildup must not interfere with
its operation.

Cdlibration. The precipitation identification sensor must be calibrated to ensure
the required accuracy of the precipitation types.

Cellometer
Range. The cloud height sensor must accurately operate, by measuring cloud
heights and the heights of obscuring phenomena doft, from itsingaled location
to aminimum height of 12,500 feet.

Output. The sensor must provide an output of three cloud layers representative of
the sky conditions when surface vishility is equa to or greater than “amile.

Accuracy. The cloud height sensor must provide an accuracy of 100 feet or 5 %,
whichever is gregter, under laboratory conditions.

Resolution  The resolution of the cellometer must be no more than 50 feet.

Eye safety. The Cellometer sensor must conform to ANSl Z-1136.1, Accessihle

Emisson Limitsfor Laser Radiation, with Class 3B maximum accessble emisson levd
applied to direct viewing without optical instruments (excluding ord| nary eyeglasses).

f.

Interlock device. Interlock device(s) in the laser power circuit must disable the

laser when any doors are open or the cover isremoved to prevent inadvertent exposure of
the laser emission to the eyes of the technician or others. The interlock(s) must have a
manua override to purposdly restore power during maintenance.
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3.3.6  Liquid Precipitation Accumulation Sensor

a Range. Theliquid precipitation accumulation sensor must measure the amount of
preci pitation accumulation between 0.0 to 10.0 inches per hour.

b. Resolution The liquid precipitation accumulation sensor resolution must be 0.01
inch.

C. Accuracy. Theliquid precipitation accumulation sensor accuracy mugt be +/-
0.02-inch or 4% of the hourly total (whichever is grester).

d. Interrogation rate. This sensor mugt be interrogated once per minute.

3.3.7 Freezing Rain Occurrence Sensor

a Correctness. The freezing rain occurrence (ZR) sensor must detect freezing rain
correctly 99% of the time whenever freezing rain has accumulated to 0.01 inch.

b. Fdsedarmrate. The sensor fase darm rate must not exceed 0.01% when there
IS no precipitation, or when there israin a temperatures above 40 °F.

C. Interrogation rate. The sensor must be interrogated once per minute to provide
reports of onset and cessation.
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3.3.8 Precipitation |dentification Sensor

a Detection threshold. The precipitation identification sensor must detect rainfal
and wet snow at arate of 0.01 inch per hour, as measured using a standard National
Westher Service (NWS) Heated Tipping Bucket Gauge.

b. Precipitation rate accuracy. The precipitation rate accuracy must be the larger of
10% or 0.01 inch/hr.

C. Solid precipitation detection accuracy. The sensor must measure the precipitation
amount with arange of 0.01 to 5 inches per hour, with aresolution of 0.01 inches and an
accuracy of 0.002 inches per hour (RMSE) or 4 percent of actuad (whichever is greeter).

d. Correctness. Theliquid precipitation must be correctly detected at least 99% of
the time (reported as ether “RA” or “UP’) and mugt be correctly identified at least 90%
of thetime,

e Fadsedamrae Thefdsedam rate mus be lessthan or equa to 0.2%.

f. Weather stuation identified. The sensor must provide measured data to the
present weether adgorithm so that the following weather Stuations must be identified:

Light
‘4" Heavy
“No sgn” Moderate

Light Ran

Moderate Rain

Heavy Rain

Light Drizzle

Moderate Drizzle

Heavy Drizzle

Light Snow

Moderate Snow

Heavy Snow

Mixed or other Precipitation

o] Precipitation start/end reporting duration. The sensor must report the start and
end of a precipitation event within five minutes of the time that it occurs.

h. Interrogation rate. The sensor mugt be interrogated once per minute.

3.3.9 Lightning and Thundersorm Reporting

10
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a ALDARS. Lightning information at select locations must be provided to the
AWSS from the FAA Automated Lightning Detection And Reporting System
(ALDARY) in accordance with the Interface Control Document NAS-1C-2583101 Rev F.

b. Processng. The TDAU must process the lightning data in accordance with the
agorithms and NAS-1C-2583101 Rev F.

3.4 Environmental Limits
3.4.1 SteHevaion
The AWSS mug operate from 100 feet below sea level to 12,200 feet above sealevd.

3.4.2 Equipment Ingtalled Indoors in a Conditioned Space

a Temperature. All indoors-indaled AWSS equipment must operate from 40 °F to
+105 °F.

b. Rdaive humidity. All indoors-ingtaled AWSS equipment must operate from 5%
to 90% (non-condensing).

3.4.3 Equipment Instaled Outdoors

a Temperature. All outdoors-installed AWSS equipment must operate from —65 °F
to +130 °F.

b. Redaive humidity. All outdoors-ingtalled AWSS equipment must operate from
5% to 100%.

C. Wind. All outdoors-ingtadled AWSS equipment must operate with wind up to 85
knots.

d. Ice buildup. All outdoors-instaled AWSS equipment must operate in freezing
rain rates equivaent to a buildup of 0.5 inch per hour. The accuracy of the wind sensors
is permitted to deteriorate during icing conditions.

e. Ran. All outdoors-ingtaled AWSS equipment must operate in rain up to 3 inches
per hour with 40-knot wind.

3.4.4 Electromagnetic Interference

Electromagnetic Interference (EMI) requirements are for indoor equipment only.
Emissions and susceptibility to eectromagnetic interference must be controlled such that
the equipment complies with the following provisons of MIL-STD-461E:
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a CE101 conducted emission, power and interconnecting leads, low frequency (up
to 15K hz).

b. CE102 conducted emission, power and interconnecting leads, low frequency
(0.015 to 50 Mhz).

C. CS101 conducted susceptibility, power leads (30 Hz to 50 Hz).

d. CS114 conducted susceptibility; power and interconnecting control leads (0.05 to
400 Mhz).

e CS115 conductive susceptibility, spikes, power leads.

f. RE101 radiated emission, magnetic field (0.03 to 50 kHz).

s} RS101 radiated susceptibility, magnetic field (0.03 to 50 kHz).

h. RS103 radiated susceptibility, eectric field, 14 kHz to 3 Ghz at 10 voltymeter.
3.5 Rdiability, Maintainability, and Availability Requirements

351 MeanTimetoRepar (MTTR)

The system mugt have aMTTR of no more than 30 minutes, a a 95% confidence levd.

3.5.2 Preventive Mantenance

Preventive maintenance vidts must not be required more than once per 90 days.

35.3 Opediond Avaladility Requirements

The AWSS Ao requirements for both correct and error-free operation are specified in
Table3.5.3-1. Two required aspects of availability arelisted in the table. Thefirst
category, “correct” Ao, requires that correct information be provided for that parameter
asasystem output. Since missing information is more acceptable than erroneous
information, the second category isthe availability of a parameter that is not incorrect;
i.e., the output will be either reported correctly or be missing. In Table 3.5.3-1 this
avalability islabded “eror-freg’. For phenomenathat are not continuous, e.q., freezing
precipitation occurrence, the specified availability applies to those periodsin which the
phenomena occur. For each type of Ao, the valueisintended to represent the percent of
total time that a parameter is measured, processed, and displayed on an output device in
an acceptable form.  The caculation for Ao that will be used to evauate compliance
with these requirements is expressed by:
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Where:

MTBF

MOT

MOT

MTTR

MSRT

MMDT

FAA-E-2948

Ao =MTBF/(MTBF + MOT)

Mean Time Between Failure of the system to report an acceptable
form (i.e., correct or error-free)

Mean Outage Time, to include Mean Time To repair (MTTR), Mean
Supply Response Time (MSRT), Mean Maintenance Delay Time
(MMDT), and Mean Other Logistics Delay Time (MOLDT)

MTTR + MSRT + MMDT + MOLDT

Mean Time To Repair including fault isolation, remove and replace,
checkout, And systems restart time

Mean Supply Response Time waiting for arrival of required spare
parts at asite

Mean Maintenance Delay Time waiting for the arriva of

maintenance personnd a aste MOLDT = Mean Other Logigtics
Delay Time awaiting test equipment, documentation, more highly

trained personne, or any other ddlay in returning asystem to

operationa satus.
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Table35.3-1
AWSS Availability Requirements (Ao)

PARAMETER CORRECT ERROR-FREE
Altimeter Setting 99.9% 99.99%
Freezing Precipitation Occurrence 99.0% 99.9%
Winds 99.0% 99.9%
Sky Condition 99.0% 99.5%
Vighility 99.0% 99.5%
Frozen Precipitation Occurrence 98.0% 99.5%
Obstructionsto Vison 98.0% 99.0%
Temperature & Dewpoint 98.0% 99.0%
Liquid Precipitation Occurrence 98.0% 99.0%
Precipitation Amount 98.0% 99.0%
Lightning Data (via ADAYS) 98.0% 99.0%

3.5.4 Sysem Criticd Fallure/Error Rate Requirements

a System criticd failure. The AWSS must have a mean time between system

criticd fallures greater than 2190 hours. System criticd falure is defined as the loss of
(or reporting “missing”) any output parameter that is defined as critical. Critica output
parameters are pressure, sky condition, wind, vishility, freezing rain, and precipitation.

b. Sygtem critical error. The AWSS mugt have a mean time between system critica
errors greater than 8760 hours. System Ciritical Error is defined as the erroneous
reporting of any output parameter, which is defined as critical. Any loss of output must
be pogtively identified. For example, if the freezing rain hasfailed, the lack of “ZR” isa
System Criticad Error, unless the output is accompanied by afalureindication, in which
case it becomes a system critica failure. The term “ correctly reported” (i.e., not
erroneoudy reported) is defined as meeting al pertinent requirements of this document.
A System Ciritical Error exists whenever:

1. Pressure: The dtimeter Setting is not correctly reported.
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2. Sky Condition: A ceiling (i.e, BKN or OVC) below 500 ft. is not
correctly reported.

3. Vighility: A vighility of lessthan 4 milesisnot correctly
reported.

4. Wind: Wind speed, direction, or gust is not correctly reported
and the average wind is & least 4 knots.

5. Freezing Ran: The occurrence of =0.01 inch of freezing rain is not
correctly reported.

6. Precipitation: Precipitation is of moderate or heavy intengity, and the
occurrence, amount, type or intendity of precipitation is
not correctly reported.

7. Temperaure/Dewpoint:  Temperature or dewpoint is not correctly reported.

35,5 DaaQudity Requirements

a Algorithms data qudity checks. AWSS dgorithms mug contain data qudity checksto
ensure accurate reporting of weather information. No sensor-specific dgorithms mugt be used in
generaing the required system outpui.

b. Trends monitoring requirement. Wesather sensor trends must be continuoudy monitored
and analyzed to determine deterioration of sensor performance and provide information to the
appropriate person(s) if a sensor requires maintenance actions The trend for deteriorization of
sensor performance must be such that any one or more individua sensor parametersthat is
exceeding the rate of decreasing accuracy or resolution, over time, than the individual sensor’s
specification requirements.

C. Data qudity degradation reporting requirement. Dataquaity must be monitored to
ensure proper operation of sensors, software, firmware, hardware, and the AWSS. Data quality
degradation trends that demonstrate incorrect operation within 24 hours must be identified by the
AWSS, and the AWSS mug alert the operator, viathe OID, of a sensor malfunction and note the
problem in the maintenance log.

d. Failed data. The operator dert and the maintenance log mugt identify the specific data
check that failed.

35.6 Sysem Diagnogtic Capability

The AWSS will be providing critica wesather information to support aviation operdtions. Itis
essentid that the system be able to self- detect performance degradation to avoid reporting
incorrect data. To support this mission, the AWSS must have the diagnostic capability for
continuous salf-testing and diagnosis that runs automatically and maintenance testing.
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Continuous sdf-test requires that AWSS must check dl electronic Lowest Replaceable Unit
(LRU) functions for the FDCU, TDAU, sensors, buses, and communications.

a. Equipment gatus and performance analysis requirement. Equipment status and
performance mug be automaticaly and continuoudy andyzed to determine trends
sgnifying degraded operation.

b. Display of error messages requirement. Error messages must be displayed on the
Operator Interface Device (OID) and include interpretation and advice in English,
detailing specifics on falures, actions required, identification of marginad or degraded
system operation, and identification of specific LRUS that need to be replaced.

c. Detection out-of tolerance requirement. The AWSS must detect out-of-tolerance
conditions or failuresto the LRU levd.

d. Sdf-Test monitoring requirement. The AWSS mus dlow atechnician to monitor the
results of the continuous sdlf-test from both the TDAU and viaremote did-in. To isolate
thefalure to an LRU, the maintenance technician must use thislevd of diagnostic
capability, such as modem loopback, if required.

e. Signa/power loss detection requirement. The AWSS mug detect and display on the OID
accordingly the loss of signd or power cables (i.e., open or shorted cables).

f. Faled LRU detection requirement. The AWSS mug detect and display on the OID
accordingly the remova or fallure of any critica (LRU) that would result in a system
critical error, or system failure.

0. Sensor falureindication requirement. The AWSS must detect any indication of sensor
failure or degradation.

3.6 Fidd Data Collection Unit

The AWSS requirements must incorporate separate subsystems for collecting sensor data (Field
Data Callection Unit (FDCU)) and data processing (Termind Data Acquisition Unit (TDAU)).

3.6.1 DataSources
a  Wind speed. The FDCU mug acquire data from the Wind Speed sensor.
b. Wind direction. The FDCU mus acquire data from the Wind Direction sensor.

c. Temperature and dewpoint. The FDCU mug acquire data from the Temperature and
Dewpoint sensor.

d. Liquid precipitation The FDCU mus acquire datafrom the Liquid precipitation
accumulation sensor.
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Freezing rain. The FDCU mugt acquire data from the Freezing rain occurrence sensor.

Participation identification The FDCU must acquire data from the precipitation
identification sensor.

Cloud height. The FDCU must acquire data from the cloud height sensor.

Vighility, day/night. The FDCU must acquire data from the Vishility sensor (induding
day/night sensor).

Barometric pressure. The FDCU mug acquire data from the Barometric sensors

Supply voltage. The FDCU must acquire supply voltage status signals from the sensors.

Satus sgnds acquistion requirement from the sensors. The FDCU mugt acquire current
datus sgnds from the sensors.

Satus Sgnals acquisition equipment for heater. The FDCU acquire heater status signals
from the sensors.

Bult-Intest. The FDCU mus perform a sdf-test.

Expansion capability of sensors. The FDCU must accommodate atotal of 16 inputs.

FDCU Timing and Control

FDCU timing and control. Timing and control functions must include sequencing and
control of data acquisition, sgnd conditioning, scaling and converson, storage, data
formatting, commands and data transfer, and test modes.

TDAU datatranamissons interference requirement. Data transmissons to the TDAU
must not interfere with each other.

Watchdog timer. A watchdog timer must be provided to produce a system reset/re-boot
in the event of hardware mafunction or unrecoverable software error.

FDCU Data Acquisition and Signd Conditioning

Means mug be provided to acquire the instantaneous values of the sensor sgndls.
Preconditioned signals (anaog, digitd, or other) must be converted to digital words. The
English sysem of measure must be used unless otherwise specified. Testing of sensors must not
adversdly affect the operation of sensors not involved in the test.

3.6.4

FDCU Data Communications
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FDCU to TDAU communications requirement. Data communications from the FDCU to
the TDAU mugt bevia serid digitd trandfer.

Radio link frequency operate band and output power requirement. If aserid digita
transfer link is aradio the radio must be a Ultra High Frequency (UHF) type with
transmitter output power not to exceed 1 watt.

Antenna type requirement. Both the FDCU and the TDAU may use either an Omni-
directiond or directiona antenna.

EMI/RFI. Theingdled sysem must conform to the EMI/RFI requirements of section
3.4.4.

RF Equipment L ocation

The RF link equipment, if desired, must be co-located with but separate from the FDCU and
must meet the specid packaging and housing requirements.

3.6.6

a

Power Control and Distribution

Uninterruptible Power Supply (UPS). The FDCU and TDAU must be provided with an
UPS system described in Section 3.11.

Degradation/loss of performance requirement. Loss of primary power to the FDCU,
TDAU, and al associated sensors and peripherals mugt not result in degradation or loss
of performancefor at least 20 minutes.

Nonvolatile memory saving requirement. After a 20-minute loss of primary power or
when the backup battery can no longer provide the minimum backup power, the FDCU
and TDAU mug save weether data information in nonvolatile memory. The FDCU and
TDAU mus then perform an orderly shutdown.

System restart requirement. After a shutdown has occurred and power is restored, the
FDCU mug automatically restart al data files and re-boot, if necessary.

Power outage record requirement. For the TDAU, upon restoration of normal power
after ashutdown, arecord of the power outage must be archived in the maintenance log
and the system mugt automaticaly restart dl functions.

3.7 Terminal Data Acquisition Unit (TDAU)

371

TDAU Reguirements

a. Functiond requirements. The TDAU must acquire, process, format, store and report

data.
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OID reguirements. The unit must accept, at aminimum, atotal of three OIDs.

Inputs from FDCU requirements. The TDAU mugt accept dl inputs from the FDCU.

Timing requirements. The TDAU must contain the hardware and firmware/software
necessary to perform the following functions:

system timing and control

data acquisition

System communicaions

data processing, formatting, and storage
data quality checks

archiving

power control and distribution

system diagnogtics

data output

WoNo,~rWNE

TDAU Timing and Control Functions

Time out and restart. The TDAU must control and schedule time outs and restarts when
processes are interrupted or nonfunctiond,;

Entry and display. The TDAU must control and schedule manua entries and display
functions,

Data collection The TDAU must control and schedule synchronous data collection;

One-minute obsarvations. The TDAU mugt control and schedule synchronous one-
minute observations;

Reports. The TDAU mug control and schedule METAR, and SPECI reports.

Watchdog timer. The TDAU mugt have awatchdog timer to provide a system rest in
the event of software mafunction.

Red Time Clock

The AWSS mug use a Redl- Time Clock (RTC) asatime reference for dl events within the

TDAU.

a. Source. The RTC must be contained within and a product of the processor.

b.

Use. Thetime mus be in units of days, hours, and seconds and is provided as asystem
output for use in system digplays, computer —generated voice output, etc.
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Format. Theday must be expressin the Gregorian Caendar. Hours and minutes must be
indicated numericaly from 0000 to 2359.
Accuracy. Thedock function must be accurate within 15 seconds each month.

Control. The operator must be able to set or reset the RTC, from any OID interfaced to
the AWSS.

Backup power. The RTC must contain a rechargeable long-term backup power supply
(minimum 2 years) or nonrechargeable 5-year backup power supply to maintain the clock
at specified accuracy during AC power outages.

Timing. Synchronized timing must be provided for al data acquisition, communication
and processing functions to ensure proper execution of al system functions.

Contral functions. Control functions must include data acquisition, operating peripherds,
and reporting data via communication ports.

TDAU Data Acquisition and Communications

Video Display Unit (VDU). The TDAU must communicate with four VDUSs.

Communication aircuits. Additiond interfaces must be provided to communicate with
various communication circuits.

Voice communicaion Additiond interfaces must be provided to communicate with
Voice outputs.

Teephone communications. Additiona interfaces must be provided to communicate
with telephone interfaces.

Data Processing

Engineering units. The TDAU must convert sensor datainto engineering units (if not
performed by the FDCU).

Averaging. The TDAU mug average the measurements as appropriate for each
measured.

One-Minute Observation (OMO). The TDAU mug cdculate the OMO for display,
voice, and long line trangmisson.

METAR/SPECI messages. The TDAU mug prepare hourly METAR/SPECI messages at
the hourly report time, +/- 5 minutes around h + 55.
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. Trangmisson interva. The METAR/SPECI messages must be tranamitted at the hourly
transmisson time. The METAR report must be adjustable in 1 minute increments over a
+/- 5 minutes period around h + 55.

Trangmissontime. The transmission time mugt be adjustable in 1-second increments
from 0 to 5 minutes following hourly report time.

Notification requirement for METAR or SPECI observation prepared. The TDAU mugt
provide notification via alarms to operators whenever aMETAR or SPECI observation is
prepared.

Notification requirement for METAR or SPECI observation pending. The TDAU mugt
provide notification of the form “HOURLY METAR PENDING” or “ SPECIAL
PENDING” on the top of one-minute screen whileaMETAR or SPECI observation is

pending.

Monitor data thresholds and processing requirement for SPECI. The TDAU mugt
continuoudy monitor data thresholds to determine if specid reports are required. The
TDAU mus prepare a SPECI usng METAR format.

SPECI transmission response time requirement. The SPECI transmission must be within
5 minutes after detection, adjustable in 1-second increments.

. Processing requirement of Specia Observation. Processing must continue during the
period between detection and transmission of the Specid Observation. If the processng
indicates a need for another SPECI then:

1. If the second specid is caused by reversd of the calling or vighility trend, which
caused the initial specid, neither mugt be transmitted. A message must be sent to the
OID screen(s) indicating that the SPECI was canceled.

2. If the second specid is caused by continuation of the celling or vighility trend, which
caused the initial specid; or if the second specid is caused by a different parameter
than the initid specid, the firg specid mugt be deleted and not transmitted. The
second specia mugt be tranamitted immediately.

3. If theMETAR report time occurs while a specid is pending, the specid must be
ddeted and the METAR observation must be transmitted at the hourly transmisson
time.

4. If aMETAR observation is pending when a specid continuation occurs, delete the
specids and transmit the METAR & hourly transmisson time.

5. If aMETAR observation is pending when a SPECI reversa occurs, cancel the
SPECIs, and transmit the METAR a the hourly transmisson time.
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[.  Quality check. Perform quality check of the parameters. This mugt include sensor out-
of-limits checks plus time continuity and comparison checks. When errors are detected,
the syssem must discontinue reporting of affected parameters.

m. Notification The TDAU mugt provide notification viaadarmsto the OID and set the
ADAS dert hit.

n. FaultID. The TDAU mus provide identification of the faut by appending a satus
character to the METAR, and store the fault identification as maintenance data.

0. Systemredtart. If sensor quality is restored, the system must restart parameter reporting
and note restoration/repair in the maintenance log. However, pressure reporting must
never be restarted automatically after an error has been detected.

p. Monitor operator interface requirement. The TDAU must continuoudy monitor operator
interface functions to incorporate operator changes that affect the agorithm processng
and data outpuit.

g. Continuoudy monitor precipitetion type. The TDAU must continuoudy monitor
precipitation type and intendty data thresholds to determineif METAR or SPECI reports
arerequired. The TDAU mug prepare a special when requested by an operator.

3.7.6 DaaFormatting and Archiva

a. Daaformating and archivd criteria. The AWSS system mudt retain arecord of the
OMO/METAR/SPECI reports, as well as the data entered through the keyboard, for use
by accident investigators.

b. Archiveinteva. Theinterva between archived reports must not be more than
20 minutes.

c. Report retention. The archived report must be retained for at least 96 hours (4 days) (i.e.,
96 hours of datais archived on alast in, first out sequence).

d. Archivererievd medium requirement. A method must be provided for the retrieva of
archived reports using a computer disk, and the operator must be able to suspend, locally
or remotely, the updates of the archived westher reports to freeze the data until retrieva
may be accomplished.

e. Maintenance data archived duration requirement. The TDAU must archive maintenance
datafor 31 days plus so far today.
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3.7.7 DataQudlity

a.  Sensor saf-tedt datus Sgnals and data quaity checks requirements. Sensor self-test
gatus sgnas and data quaity checks must be processed by the TDAU to ensure the
section 3.5 RMA requirements.

b. Missng parameter requirements for audible and visua. Whenever this processng
indicates that a parameter isto be reported missng, the system mugt activate audible and
visud aarms and replace the gppropriate parameters with “M”.

c. Alarms requirement for parameter missing report. Alarms must not be activated if a
parameter is reporting missng due to report processing being turned off by the operator.

d. Sensor data accessihility requirement. Sensor data must remain accessible to an operator
viathe OID.

e. Status character requirement. The Status character must be appended to dl METAR until
atechnician has taken corrective action.

f.  Error detection/correction requirements. AWSS mugt employ error detection and
correction on al information transmitted on communication circuits.

3.8 Operator Interfaces

TDAU/Peripherd interface requirements. The TDAU mug provide the interface to the
peripherd equipment including VDU, OID, and a Ground to Air (GTA) transmitter.

3.8.1 OID Requirements

a. Gened OID requirements. The OID must consist of avideo display and a keyboard,
which may be an integrated desktop unit.

b. Primary OID/TDAU distance requirement. The primary OID must be located up to 100
feet from the TDAU.

c. Primary OID datarate transfer requirement. The primary OID must be capable of
transmitting/recelving a a minimum rate of 9600 baud at that distance.

d. Secondary OID transmission distancefrate. If required, the contractor mugt offer the
capability to extend the distance of a primary or secondary OID to 3 miles, with a 9600-
baud or higher transmission rate.

e. OID display capability requirements. The OID display must be readable by a person with
normal vision (corrected to 20/20) in levels varying from normd office lighting to near
darkness, a angles up to 45 degrees to the plane of the diplay, and at a distance of 6 feet.
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OID screen and size requirements. The screen must be non-glare, rectangular and 12 to
13 inchesdiagond.

OID audible darm requirement. The device must include a variable intengity audible
dam.

OID display resolution, characters and line requirements. The minimum acceptable
display resolution must be 640 x 200 pixels and must be capable of digplaying 80
characters per line on aminimum of 24 lines.

OID update rate requirement. The display must be flicker-free with an update rate of at
least 60 Hz.

OID colors digplay requirement. Thedisplay must be at least (8) eight colors.

. OID Character box requirement. Character box must be at least 8 pixels wide by 8 pixels
high.

OID display control function requirements. The OID display control must consist of at
least:

ON/OFF switch
Contrast control
Brightness control
Audible darm intengty

WD PR

. OID display format requirement. The display must accept data from the TDAU and
digplay that datain the OID formats specified in the ASOS Software Users Manua
(SUM) for operator interaction through the keyboard.

OID digplay highlighting capability. The OID display must have a highlighting
capability (eg., varying colors, varying leves of brightness or reverse video).

. OID Function keys/cursor requirement. The OID keyboard must provide active function
keys, and separate active cursor control keys for performing the OID functions described
inthe SUM.

. OID keyboard layout requirement. Keys mus have alayout smilar to a sandard PC
keyboard and must have tectile feedback.

. OID/TDAU port data rate requirement. When the TDAU OID port is active, and it isthe
only active OID port, the OID must operate at a speed of at least 9600 bps.

Operator/OID interact requirements. The operator must be able to interact with the
AWSS, performing various functions through the OID. The functiond requirements are
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defined by the ASOS SUM. All operator functions must be accessible through al on-ste
OIDs. All remote operator functions must be available via telephone ports.

s.  Remoate function security requirement. The remote function must not be available until
after the operator provides both an access code and a password. AWSS must disconnect
communications with an unsigned remote user after 5 minutes has elgpsed from the
completion of the last transmission to that remote user.

t. OID password requirement. Passwords must be provided for each type of operator.

u.  Smultaneous execution of OID commeands requirements.  Simultaneous execution of
OID commands requirements from more than one termind is not required; however,
response to and servicing of more than one termina smultaneoudy is required.

v. OID audible and visud darm requirements. The OID must notify operators by audible
darm of variable intengty and visua darm under control of the TDAU in accordance
with the ASOS SUM.

w. Audible darm duration requirement. The audible darm mugt not last more than one
minute and must be easily disabled by the operator both againgt future darms, and when
it sounds. A message mugt be displayed (on the one-minute screen) which indicates the
Satus of the darms.

X. OID keypad |abels requirements. Keypad labdls, as described in the ASOS SUM, must
aways be displayed on the OID screen.

y. Obsarvation disolay for METAR or SPECI availahility for edit requirements. When a
METAR or SPECI isavailable for edit, (i.e., pending) the pending observation must be
displayed on the one-minute screen in place of the transmitted observation. If an operator
enters acommand and no keystrokes are performed within 2 minutes +/- 15 seconds, the
system mugt automaticaly exit the command mode and revert to the one-minute screen.

3.8.2 OID sgned on functiond reguirements

Thefallowing functions mugt be available to dl sgned on operators (Air Traffic Controller
(ATC) has limited capability as defined under ATC functions):

a.  Sign ON/OFF requirement. Only one observer mugt be Signed on the system at any given
time. Only one controller must be Sgned on a given time.

b. Controller review fileslig. Controller files assessing for review listed below:

Observations (METAR)
One-minute data
Current sensor data

25



FAA-E-2948

Site-specified data (except externd communications data, available only to technicians
and system managers)

Maintenance Log

Communications Log

Five —minute observations for the past 12 hours

Archived observations for selected 2 hour period during the past 4 days

. AUX function key requirement. AUX function key must invoke a menu of the following

functions,

WEATHER (i.e. AUX data)
USERS, SENSORS IN MANUAL
OFF

EXIT

. OID manud data update timing requirement. The data provided for WEATHER,
USERS, and SENSORS IN MANUAL mug be updated each minute.

Report processing requirements. Turn off report processing such thet if Ieft in automatic
mode the output to the generd display and observations must be“M” for missing. If
report processing is turned off, on the next update of the One-Minute screen, the“M”
must be highlighted and an darm must sound for 1 minute. Sensor data must remain
accessiblefor review viathe OID function. The status character must be appended to dl
METAR surface aviation observations until corrective action has been taken.

Report processing requirement for precipitation sensor. Whenever Report Processng is
turned off for the precipitation identifier sensor or if the sensor is reconfigured or
disabled, the system mugt examine the user satusto see if an observer (OBYS) issigned
on:

1. If an OBSisnot signed on, the system must delete the automated present weather
remark and generate the remark PWINO until report processing is turned back on or
the sensor is reconfigured or enabled.

2. Thewords“PRECIP IDENT DATA N/A” mug be flashed in a high contrast color for
aperiod of one minute on the bottom of the one-minute screen.

3. Themessage“PRECIP IDENT DATA N/A” must continue to be displayed until
report processing is turned back on or the sensor is configured or enabled.

4. Theremark ZRNO mug aso be gppended if the five-minute ambient temperature is
lessthan or equd to 36 degrees F or ismissng.

5. Theremark ZRNO must not be gppended if the five-minute ambient temperature is
greater than 36 degreesF.
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If an OBSis signed on, the remark PWINO must not be generated.

When the precipitation identifier sensor is configured, enabled, and contains no data
quality errors, the system must remove PWINO from the remarks.

If the ZR sensor is configured, enabled, and has no data quality errors, the system
must remove the ZRNO remarks.

Whenever the precipitation identifier datais restored, and the OBS islogged on, the
system must announce the restoration of the present westher identifier data by
flashing thewords: “PRECIP IDENT DATA AVAILABLE", a the bottom of the
one-minute screen for a period of 1 minute.

The message “PRECIP IDENT DATA AVAILABLE" mug continue to be displayed
in a congant intendity, high contrast color.

Freezing rain sensor report processing requirements. Whenever Report Processing is

turned off for the freezing rain (ZR) sensor or if the ZR sensor is reconfigured, the system
must examine the user status to seeif an OBSissgned on:

1.

If an OBSisnot sgned on, the system mugt delete the automated ZR remark and
generate the remark ZRNO if the five-minute ambient temperatureis less than or
equal to 36 degrees F or is missing, until report processing is turned back on or the
ZR sensor is reconfigured.

The remark ZRNO must not be appended if the five-minute ambient temperatureis
greater than 36 degrees .

Thewords*“ZR DATA N/A” mug be flashed in a high contrast color for aperiod of 1
minute on the bottom of the one-minute screen.

The message “ZR DATA N/A” mug continue to be displayed in a congant intengty,
high contrast color, until report processing is turned back or the sensor is configured
or enabled.

If an OBSis sgned on the remark ZRNO must not be generated.

When the ZR sensor is configured, enabled, and contains no data quality errors, the
system must remove ZRNO from the remarks.

Whenever the ZR sensor is restored, and the OBS islogged on, the system mugt
announce the retoration of the present weether identifier data by flashing the words
“ZR DATA AVAILABLE’, on the bottom of the one-minute screen.

Themessage “ZR DATA AVAILABLE’ must continue to be displayed in a constant
intengity, high contrast color.
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h. ADAS port reconfigured or disabled signed on requirements. Whenever the ADAS port
is reconfigured or disabled, the syslem mugt examine the user statusto seeif an OBS or
an ATCissgned on:

1. If anOBSor an ATC isnot Sgned on, the system mugt autométicaly generate the
remark TSNO until ADAS is configured or enabled, and vaid thunderstorm datais
received from the network.

2. Themaintenanceflag“$’ must not be generated for TSNO. The TSNO must appear
in the remark fidld on the one-minute page and in the METAR.

3. Thebottom of the one-minute screen mugt display the words: “TSTM DATA N/A”.
Note: Under no circumstance mugt the present weether field of the METAR contain a
“TS’ or “VCTS’ when aTSNO is present.

4. If an OBSor an ATC issigned on the remark TSNO must not be generated.

5. Whenever the ADAS port is configured and enabled and lightning datais being
received, the system mus remove “TSNO”.

6. If ether the OBS or ATC issgned on, the system mugt notify the user or restoration
of the thunderstorm data by flashing thewords. “TSTM DATA AVAILABLE” on
the bottom of the one-minute screen on the OID, and sounding an audible darm on
the OID.

7. Themessage“TSTM DATA AVAILABLE" mug continue to be displayed ina
congtant intendgity, high contrast color.

8. When Report Processing is turned off for any sensor other than the ZR, LEDWI, or
thunderstorm, all automated remarks generated by the sensor must automaticaly be
deleted.

9. When Report Processing is turned off for any sensor, the 12-hr archive must be
flagged on the screen.

i.  Observers sgned on functions requirements.  Through the OID, only observers who are
signed on must be able to perform the following functions:

1. Generate specids using the current one-minute observation.

2. Tranamit specids early, (i.e, diminate the time available for edit prior to
trangmission).

3. Cancd any pending specia observation.
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4. Augment selected parameters, which must remain on the screen and in subsequent
observations until the next METAR is processed or until superseded by an automated
vaue

5. Edit any parameter thereby placing the automatic processing of that parameter in
manua mode, leaving the sensor in operation (i.e., sensor data remains accessible for
review viathe OID function). Note: Edited parameters must remain in manua mode
until the next METAR is processed with the exception of present wegther, dtimeter,
and tower vishility, after which the parameter mudt revert to automatic processng.

6. If only the dgorithmic output has been placed into manua mode, (i.e. through an edit
function) the parameter must revert to the automated processed value.

7. If the sensor Status or report processing has been turned off, (i.e., through sensor
configuration change) the edited parameter mudt revert to missing. i.e, “M”.

8. The"M” on the screen should be highlighted and an darm must sound for a
maximum of 1 minute.

9. All edited dements must be preceded by an asterisk on the display to indicate manua
intervention. Manudly edited data must be processed through al agorithms needing
that particular data, including monthly and daily summaries.

10. The operator must be able to retrieve the last tranamitted message, make any
necessary change, place “COR” in the heading of the METAR observation message
and retranamit the METAR message.

11. This“corrected”’ observation must then be retransmitted and archived again by the
sysem. The editing of this message must have no affect on the 1- minute data.

12. The Observer mugt be able to cancel a“COR” message if desired. An ABORT key
and XMIT key mug be provided on a separate keypad below the CMD-OBS-COR
screens.

13. When the ABORT key is pressed, the “COR” observation message must be canceled,
and the system mugt return to the One-minute screen.

14. If the XMIT key is pressed, the “*COR” observation message must be transmitted, and
the system mugt return to the One-minute screen.

Air Traffic Controllers signed on requirements. Through the OID, the air traffic
controllerswho are Sgned on mugt be able to:

1. View sensorsin manua mode.

2. Edit the present weather.
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3. Enter and remove tower vishility.

4. Enter additiona remarks.

5. Seected the message for voice output, i.e., 1-minute observation or METAR.

6. Control recording/erasing of messages viathe microphone. Generate specids.

7. “Hot Keys’ mus be provided to expedite the generation and transmission of specids
for tornado, specias for thunderstorm and hail, remarks for virga, and the inclusion of

volcanic ash as an obstruction to vison or remark.

8. Review functions mugt be limited to REVUE, REVUE OBS, REVUE RPT 5-MIN
and REVUE SENSR SAT.

. Technicians OID functiond requirements. Through the OID, technicians must be able to
perform the following functions

1. Change system configuration including:
* Sensors (e.g., primary vs. secondary vishility)
* Digplay devices (OID, VDU, Video interface)
* Externd communications
* \Voice output
* FDCUs
2. Switch from one message format to another on the same port.

3. Change communications port characteristics such as parity, baud rates, etc. Generate
entriesin the maintenance log.

4. Sdect message to be broadcast as digitized voice, either current 1-minute observation
or METAR and specids.

5. Execute system diagnostics and tests.

6. Query therelease number and data of the installed operational software.
7. Set system clock.

8. Review thereaults of system diagnostics and tests.

9. Enable and disable communications ports.

10. Change diding mode between pulse and tone.
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11. Change sdlected site congtants.

12. Reset system hardware and software (FDCU and TDAU).

.  Sysem managers OID functiona requirements. In addition to those functions accessible

at the technician leve, sysem mangers must be exclusively able to perform the following
functions.

1. Assign and change access code and passwords.

2.

3.

4.

Change sdlected dite criteria, such as normad and specidsloca criteria

Commisson long-line communication of weather products (remove test criteriafrom
METAR messages).

Commission voice (remove test identifier from automated voice message).

3.8.3 OID Interface additiona requirements

The following are additiond requirements, which gpply to the OID interface. Where
appropriate, they are identified by function.

a GENOB

1.

Upon selection of tornadic event, the syslem must automatically place/remove the
event in present westher and generate the begin/end remark.

All times used to describe event begin/end times mug be two-digit unlessthe hour in
the remark is different from the hour of the pending observation message.

If the hour of the event begin/end time is not the same as the current hour, the remark
must be afour-digit UTC time.

A remark key must be available for the operator to enter additional remarks.

After exiting, the operator must be able to re-enter GENOB and add remarks thereby
causing the generation of another tornadic SPECI, which would be a continuation of
the existing event.

Remarks must be placed at the beginning of the remark field.

On the GENOB keypad display, change the “EXIT” key to read “XMIT”. When
leaving the GENOB function by pressing the“XMIT” key, the question “DO YOU
WANT TO TRANSMIT (Y or N)” will be displayed if a SPECI has been generated.
IF this prompt is answered “ Y™, the SPECI will be released for transmission, and the
display revert to the One-minute screen. Answering “N” mugt delete the SPECI and
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return the user to the One-Minute screen. No default action should be taken in
responding to this question (i.e. answering anything other than “Y” or “N” will result
in the questions being asked again).

8. Removethelowest level keypad functions (EXIT and BACK) from the GENOB
function.

b. Hot Keys

1. Fve hot keys must be provided to expedite the generation and transmission for
tornado, specids for thunderstorm and hail, remarks for virga, and the inclusion of
volcanic ash as an obstruction to vison or remark.

2. The hot keys mugt only be displayed and enabled while an air traffic controller is
logged on.

3. Theidentity of the hot keys mugt be clearly labeled on the OID screen aong with
abbreviations to describe their functiondlity.

4. The hot keys must act as toggle switches to append or delete the appropriate entriesin
the present weather/obstructions to vision or remark. SPECls must be autométicaly
generated asrequired. Hot keyswill be implemented for the five phenomenalisted in

the table below:
Table 3.8.3-1
Hot Key Phenomena
Weather Type Present Wx Remark Remark
Tornado/Waterspout/ “+FC/FC” TORNADO Specid
Funnd Cloud BO1E16
Thunderstorm ‘TS TSBO5E22 Specid
Hall “‘GR’ GRBOOE18 Specid
Virga None VIRGA None Req.
Volcanic Ash "VA” None Reqg. None Req.

5. To prevent accidenta transmitta of a SPECI message, the user must respond “Y” to
“YOU HAVE SELECTED THE XXXXX HOT KEY. ARE YOU SURE (Y/N).” If
the user responds “N” to the prompt, no changes to the present weether and remarks
fields occur.
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6. Inorder to expedite the transmission of messages generated with hot keys, no remark
editing mugt be provided.

7. All event begin/end times mugt be two-digit (minutes past the hour) except when the
hour of the event begin/end is not the same as the vaid hour of the automated weather
observation message.

8. Inthose cases, afour-digit time (HHMM) must be used.
c. EDIT Mode

1. Place manud remarks (which include tornadic remarks) ahead of automated remarks.
When necessary to stay within the 150-character limit, automated remarks must be
truncated.

2. Provide ATC accessto tower vishility when the observer issigned on.

3. Whenin EDIT, automaticdly display the auxiliary dements.

4. The operator, i.e., the observer or controller, must be able to enter a parenthetica
remark in an observation message, which mugt not be transmitted as a part of the
observation message but is archived.

5. During the METAR EDIT TIME, the operator must be able to del ete automated
remark(s) prior to transmission of the observation message. This ddetion has no
affect on further sensor processng.

6. Thefird line of the present weether fidld must be 22 characters long.

d. REVUE Mode

1. Provide amenu key within dl revue functions to alow the operator to move up one
leved a atime.

2. Inthe 12-hour datafile, provide information on the status of photometers separately
from the vighility sensors. If the visibility sensor is missng and the photometer is
missing, both should be indicated as such.

3. InREVUE SENSR DATA and 12-HR change the presentation of precipitation
identification data when the sensor isreading “NP’ to show “NP”.

4. InREVUE STE PHYSICAL the length of the field for magnetic declination should
dlow for three digits plus sgn (eg. E/W).
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e. REVUE STE VERSN SENSR

1.

Allow al users except ATC the cgpability to view the current version of firmware for
each sensor.

Theformat and layout of this page must be smilar to the REVUE SITE CONFIG
DEFIN page.

The page mugt list dl sensors currently configured on the system, with the current
version of firmware clearly listed after each sensor.

Thetechnician must have the cgpability to manudly enter the sensor version
firmware number on this page.

AWSS mug be capable of uploading this page to the Remote Maintenance
Monitoring (RMM) facility.

f. SIGN

When an observer or air traffic controller sgns on, change the system identifier (used
in the observation message) by removing the word “AUTO” from the observation.

When an observer or air traffic controller are not signed on, the observation must
contain theword “AUTO”.

ATC users mug not automaticaly be sgned off at sation closing or after the nine-
hour time-oui.

g MISCELLANEOUS

1.

Operator time entries for data retrieval mugt not require entry of the colon, eg.,
10:15:35.

In addition to the LST time, on the OID display, the UTC must be provided in hours
and minutes with the “Z” designator, e.g., 2315Z.

User commands or function keys must be provided to alow the observer, technician,
and system manger to extract a selected range of products (e.g., METAR for specified
date and time). Thefollowing mugt be avalable:

*  OBSfile (Dae/Time Sdection)
* 12-HR (DaeTime Sdlection)
*  SYSLOG (Numeric Error Code extraction sdlected by Date/Tine)

h. TWRVISIBILITY FUNCTION. Retainthelast tower vishility value entered into the

system until that value is either changed or deleted by the ATC or observer.
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MAINT

1.

The maintenance flag (*$") must not be set when loss of AC power to ether the
TDAU or FDCU occurs.

The maintenance flag (“$’) must be set for FDCU/TDAU communications failures
only when one or both of the following conditions occurs.

(& Degraded Mode - TDAU/FDCU communications failures on any link exceed
20% since the failure counts were last reset at 0600 LST.

(b) Hard-Fail Mode - Communications falures are detected continuoudy for afull
minute on any FDCU/TDAU communicationslink.

At 0600 LST, thefall communication from FDCU maintenance screen must be reset
to zero. All information presented on the screen must be accessible remotely.

The maintenance flag (“$") for modem loopback failures and for SIO loopback
fallures must be set.

Thosefall counts for each modem and SIO loopback failure must be automatically
entered in the SYSLOG at time of detection.

The system mugt include SY SLOG codes and specid maintenance keys for recording
maintenance actions.

The specid keys must include preventive maintenance (PREVT), corrective
maintenance (CORR), cdibration (CAL) and field modification kit (FMK) functions.

The fallowing function keys must be accessed through a maintenance action key
(ACT) available on the MAINT page:

(@ PREVT
i.  The preventive maintenance key must prompt the technician to enter the
Agency Stock Number (ASN) and the serid number of the unit being

mantained.

ii. Theinformation entered must be archived in the SY SLOG using a code
unique for preventive maintenance actions.

iii. After the technician enters the data; a prompt must be generated for
verification of the data entered.
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(b) CORR

i.  The corrective maintenance key must prompt the technician to enter the failed
ASN and the serid number of the unit being maintained.

ii. Theinformation entered must be archived in the SY SLOG using a code
unique for corrective maintenance actions.

iii. After the technician enters the data, a prompt must be generated for
verification of the data entered.

(o0 CAL

i.  Thecdibration key mugt prompt the technician to enter the ASN and the
serid number of the unit being cdibrated.

ii. Theinformation entered mugt be archived in the SY SLOG using acode
unique for cdibration activities.

iii. After the technician enters the data, a prompt must be generated for
verification of the data entered.

(d) FMK

I.  Thefied modification kit key must prompt the technician to enter the field
mod kit number.

ii. Theinformation entered must be archived in the SY SLOG using a code
unique for field mod kit ingalation.

iii. After the technician entersthe data. A prompt must be generated for
verification of the data entered.

(¢ ABORT and BACK page requirements. ABORT, and BACK mug dso be
provided on the ACT page.

(f) Function Key (START) that places an entry in the SY SLOG indicating the
beginning of on-9te maintenance activities.

9. ADAS Summary Screen
(@ The ADAS summary screen, accessible viathe MAINT function, must provide
an hour-by-hour listing of the occurrence of the following status codes for the
last 24 hours:

i. ADASHASSTARTED POLLING THE SYSTEM (SP)
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ii. SYSTEM HASLOST POLL FROM ADAS (LP)
iii. ADAS-AWSSLINK ESTABLISHED (LNK)
iv. ADASHASDISCONNECTED FROM AWSS (DIS)

(b) All information presented on the ADAS summary screen mugt also be accessible
remotely.

3.9 Video Display Units
Display(s) of the one-minute observation and METAR messages must be provided.

The VDUs mugt continuoudy display the current one-minute observationand METAR
messages in accordance with the format specified in the ASOS Software Users Manua
(SUM).

The VDUs mugt be desk-mounted.

At least one device must be capable of operating up to 3 milesfrom the TDAU and al
remaning VDUs must be capable of operating 2000 feet from the TDAU.

The VDU must be readable by a person with normal (corrected to 20/20) vison in levels
varying from norma room lighting to near darkness, at angles up to 45 degreesto the
plane of the display, and at a distance of 6 feet.

The VDU mugt be 12 or 13 inches diagond. The VDU mus be capable of displaying 40
characters per line on aminimum of 16 lines.

3.10 External Communication I nterfaces

Externa communications conss of al asynchronous and synchronous data communicetions
from the TDAU to various users. The data mug bein find format and mugt consist of
obsarvations, archiva data, remote maintenance monitoring information, and data quality
checks.

3.10.1 Generd reguirements.

The communications subsystem hardware configuration is shown in Figures 3.10.13-1 and
3.10.13-2.

a. The AWSS mus smultaneoudy serve dl users (current and future) described in the
paragraphs that follow. Configuration of the system will vary in accordance with the Site
Table.

b. Changesin communications requirements a any ste must be accommodated by one or
more of the following methods: changesin Site congtants; insertion or extraction of a
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circuit card (or card set); attachment or remova of cables; and/or in some case addition
or deletion of other vendor furnished equipment.

The AWSS mug interface with:

FAA up-link for voice broadcast

Dedicated and did phone lines (voice and digita data)
RS-232 bus configuration or equivalent

Twisted pair cable or equivalent

Coaxid cable or equivaent

Tdephone interfaces

The contractor mugt supply did-in telephone interfaces: for the remote maintenance
monitoring facility, and servicing requests for information.

Thedid-in interface must be protected against unauthorized use with an access code.
Three levels of password protection must be provided.

OID port

This port must be used to transmit minute- by-minute deta (induding METAR, locd and
specid observations) and all requested data to the OID.

This port must service one locd OID and two additional OIDs located at a distance up to
8 miles from the TDAU.

One of the additionad OlDs must be equipped with a microphone and speaker.

The operator comments must be accepted by the system immediately and must be
included in the next complete voice message. Microphone and speaker cabling must be
separate from OID cabling.

The speaker mugt have avolume control adjustable from —0 to +70 dB.

Loca VDU port

This port must communicate with four separate VDUs Smultaneoudly.

One-minute observations, METAR messages and Specials must be transmitted via the
locd VDU port..

FAA-Diqitized voice/radio/ted ephone/speaker and microphone

Thismugt be a voice-driven analog output port capable of interfacing both did-up
telephone and dedicated lines.
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b TheTDAU mus produce a computer-generated voice message from the digita wegther
product for continuous broadcast on al three ports.

c. Upto 90 seconds of manua voice input must be digitally recorded in the TDAU.

d. TheTDAU mug take the METAR or OMO and trand ate to voice in accordance with the
ASOS Voice requirements.

e. Thevocabulary uniqueto asite (e.g., ation identifier) must be maintained in permanent
storage. Appendix 5 provides the voice vocabulary details. Voice control details are
provided in the ASOS SUM.

f.  The characterigtics of the voice generator are:

1. A microphone must control the operation of this voice interface.
2. A voice generator mus store the latest weather observation in memory, compose a
voice message from a stored vocabulary, and output the data to a voice generator for

conversion to speech.

3. A voice generator must recelve data words from the microprocessor and convert them
to ananalog sgnd representing speech.

4. Message memory of the voice unit must be able to accommodate a 60 second
observation and a 90 second NOTAM.

5. The voice message must be generated continuoudy, with a5 + 1 second delay
between the completion of one wegther observation and the beginning of the next.

6. If avoice messageistranamitting and new weather datais received, the current
message must complete without interruption.

7. Voicequdity mug be in accordance with the ASOS Voice Vocabulary Requirements
document.

8. The voice output mugt indicate that the sensor parameter is missing during a sensor
mafunctions.

3.10.6 Voice generator interfaces requirements.

The voice generator interfaces to both eight dial- up telephones lines and a dedicated circuit used
to produce a ground-to-air radio broadcast. The telephone interface must have the following
atributes:

a.  Answer by end of second ring.
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Voice output commences within five seconds, in mid-message if necessary; two complete
messages must be broadcast, followed by automatic hang up.

A counter mugt be included to count and report the total number of incoming calls each
24 hours (0000 — 2359 hours).

Automated/manua voice ba ance output requirements.

The radio interface must be driven by a balanced |ow-impedance driver providing a
nomind one-milliwatt of power into a 600-ohm line.

The output must be adjustable from 0 to —12 dB, with anomina 0-dB outpuit.

In addition, the combination of automated voice with manud voice mug produce a
balanced output such thet the volume leve is consgtently even for the entire voice

message.

The voice output and the voice input must be transmitted on a dedicated connecting cable
that connects the TDAU to the OID (See Figure 3.10 -2). The dedicated connecting cable
must be separate from the OID data cable.

The physical characteristics and quaity of the dedicated connecting cable must be
equivaent to those of an unconditioned-switched network telephone line.

FAA ADAS

The FAA AWOS Data Acquistion System (ADAS) port must be a synchronous
input/output port capable of sending and receiving weather messages to the FAA ADAS.

The TDAU mug extract and process the information from the database and trandate it
into the ADAS format prior to transmission.

Transmisson mugt be in accordance with the FAA Interface Control Document (ICD)
NAS-1C-25083101 ADAS/AWOS ICD, RevisonF, 14 April 1998

User

The User port must be an interactive, asynchronous did-in port with the capability to
support al remote OID functions and to send/receive information such as the minute- by-
minute weather data, requested data, maintenance data, communiceation log, and
diagnostics test resultsin accordance with the ASOS SUM.

The User port must be able to support awide range of common communication

goplications including, but not limited to, collecting westher data to running remote
diagnostics by technicians.
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c. Theoutput must be compatible with:
aCOTS ANSI termina that is not restricted to any one manufacturer; and
an OID (with modem); and
aPC using COTS communications software.

d. Thisport mus interface to two telephone lines.

3.10.10 NGRVR interface

a. At sdected stesthe TDAU mug provide an interface to the NGRVR computer.
b. Thesysem TDAU mus accept the RVR message and processiit.

3.10.11 ACE-1DS interface

a. At sdected Stes, the TDAU mug provide an interface to the ACE-IDS processor.

b. Thesysem mus provide the necessary datato the ACE-IDS in accordance with the
ACE-IDSAWSS ICD.

3.10.12 Other ports

Additiond ports must provide expanson cgpability. The systerm communications output
processor must accommodate al additiona ports. Specific requirements do not exist; therefore
pare ports are defined in terms of their Smilarity to existing ports. For testing purposes Smilar
meansidentica. The port requirements are:

Similar to OID (1 port required)

Similar to FAA ADAS, including modem (1 port required)
Similar to user, interfacing to two telephones (1 port required)
Similar to NGRVR (1 port required)

RMM port. Serid data, SNMP interface protocol

3.10.13 Ground to air radios

a. A-Vey High Frequency (VHF) Amplitude Modulated (AM) transmitter must be
provided for the voice broadcast of the wegther data generated by the system for usein
the Nationa Airgpace System (NAS).

b. The transmitter must operate in the range of 118-137 MHz with a 25 kHz channdl
spacing capability.

c. Thetransmitter must operate on a frequency assigned by the FAA with anomina power
output of 2.5 waitts,
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d. Thetransmitter must meet the following technicd requirements:

1.

2.

10.

11.

Channd Spacing: The channd spacing must be 25 kHz.

Trangmitter Warm Up: The trangmitter must be capable of meeting the requirements
of full power operation within 30 seconds of being turned on.

Trangmitter Audio: There must be provisions for aremote (balanced 600 ohms)
audiosgnd.

Transent Protection The transmitter must contain protection devices in the antenna
circuits to protect the output stages of the RF amplifier of the transmitter from
degtructive trangents originated by lightning, tetic or other trangent sources.

Voltage Standing Wave Ratio (VSWR): The trangmitter output circuitry must
include protection againgt transmitter circuit damage due to an open antenna circuiit,
shorted antenna circuit and all complex reactive impedances between an open to
shorted circuit.

RF Power Output: The continuous wave (CW) RF carrier output without modulation
mugt be adjustable from 1 to 10 watts, measured at the antenna connector on the
transmitter, terminated in a 50 ohm load.

Frequency Stability: The tranamitter frequency ingtability must not exceed +/-
0.0005% of the operating frequency for each frequency selected.

Spurious Radiation: When measured at the transmitter RF output connector, the level
of each spurious frequency mug be greater than 80 dB below the leve of the carrier
at al modulation levels up to 90%.

Occupied Bandwidth: The transmitter occupied bandwidth must be such that no less
than 99% of the modulated Sgna energy must be contained within a25 kHz
bandwidth (+/- 12.5 kHz of any selected channel frequency). No more than 0.5% of
the radiated power mus be contained in frequencies more than 12.5 kHz above and
below the channd frequency.

Audio Compresson and Limiter Circuits: The transmitter must contain audio
compresson and limiting circuitry designed to prevent over modulation of the carrier
under dl conditions and to retain amodulation level of 90% (+/- 10%) under a
vaiable audio input leve from -25 dom to +10 dbm.

Modulation Modulation method must be double sideband AM voice.
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12. Digortion: The harmonic distortion in the demodulated trangmitter output must not
exceed 10% at a carrier output leve of 5 watts, modulated 90%, for al frequencies
between 300 Hz and 3 kHz.

13. Harmonic Digtortion: When measured at the RF output connector the level of each
harmonic frequency of the carrier must be grester than 70 dB below the carrier
fundamenta. This measurement will be a full carrier output power leve and a a
modulation leve of 90%.

14. Carrier Noise Level: When measured a the RF output connector and the transmitter
operating at a carrier level of 10 watts, the detected output voltage obtained from an
unmodulated carrier must be at least 40 dB below the detected output voltage
obtained from a carrier modulated 90% (+/- 10%) with a1 kHz test tone.

15. Intermodulationt The transmitter must utilize a design that discourages unwanted
Intermodulation frequencies from being generated within devices of the tranamitter.
Intermodulation product levels transmitted must be more than 20 dB below the carrier
output levd.

16. Duty Cyde: The tranamitter must be designed for 100% continuous unattended duty
a the maximum rated carrier output.

17. Antenna RF Output: The RF output circuitry must be designed for connection to a
50-ohm nomina impedance coaxid cable.

18. Environmenta Conditions:

(& The environmentd requirements mugt be the same as those specified for the
TDAU if the trangmitter is to be housed in the TDAU or in aremote housing
located within a controlled environment.

(b) If the trangmitter isto be located within an uncontrolled environment, the

environmenta requirementsidentified for the RDCU mus aso pertain to the
trangmitter.

19. Rdiability: The radio must have aMTBF of at least 12,000 hours.
20. Maintainability:

(& The GTA tranamitter mugt demondtrate aMTTR, which isless than 30 minutes at
the 95% confidence leve.

(b) TheMTTR mugt include the time required to fault detect, fault isolate, remove

and replace the faulty LRU and perform al required checkout and calibration of
the transmitter.
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(¢) For the purpose of this requirement, LRUs must be defined as the radio and the
components of the antenna path.

21. Built-intest:

(& Thetransmitter must have the capability to perform continuous sdf-test and on
demand sdIf test.

(b) The continuous s=f-test must not interfere with normal operation of the
transmitter.

(¢) The continuous sef-test mud report the failed LRU in the sysem log. The
operator must activate the on-demand sdif-test during fault isolation, cdibration,
and diagnogtic testing. The on demand sdif-test may be an off-line diagnogtic test
that provides fault isolation to failed LRUs that are unable to be tested during
operation. During on-demand sdf test, no test Ssgnd must be transmitted on the
arways. All sf-tests are required to meet the 95% confidence factor.

(d) Sdf-test activity must be reported on a maintenance screen.
22. Cdlibration and Periodic Maintenance:
(& The GTA radio must be designed to diminate or minimize the need for manua

equipment adjustments, dignments, calibrations and preventive maintenance.
(b) Preventive maintenance, as required, must not be necessary more frequently than

every Sx months.
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3.11 Hardware Design and Construction

3.11.1 UPS

a

The UPS system must be capable of operating critical components (i.e., the FDCU,
TDAU, OID, etc.) without interruption and without externad power for aminimum of 20
minutes during outage of AC primary power.

If the option of not providing heater power from the UPS to the Ceilometer when primary
power falsisthe design implemented, asignd must be transmitted to the Cellometer that
heater power is not being provided and mug indicate that the primary power hasfailed.

When primary power is restored, the system must communicate to the Cellometer that
primary power has been restored.

The contractor must assess the heater power requirements for other sensorsto determine
whether the heater power may be turned off during a primary power outage with no
degradation of performance.

Batteries must be sedled types, requiring no routine maintenance.

The battery for the system must not require more than three cubic feet of space.

The AWSS mud contain the housing, batteries, mounting hardware, and other equipment
required connecting the UPS to the equipment.
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The UPS mugt smultaneously provide power to the equipment and charge the
storage batteries from a 50% charge condition to afull charge within 6 hours after
return of AC power.

The UPS mug be capable of 20 complete charge/discharge cycles without |oss of
more than 10% or rated energy storage capacity.

BITE mug be provided to monitor the performance, condition, and status of the
UPS.

Specia packaging and housng consderations

Indoor equipment must be packaged in a standard FAA 19-inch rack
configuration.

Connectors mus be mounted on the rear of the assemblies.

The sysem mud contain spare dots and connectors that are devoted to expanding
the system data acquisition and communications capability as specified in Section
3.10.

System packaging must provide the following:

LRUs mugt be portable and replaceable by a single technician.
Rack-mounted equipment must be servicesble from the front.

Circuit cardsmodules mugt be keyed to prevent incorrect insertion.
Pug in circuit cards/modules must contain restraining devices to prevent
unsesting during shipment or handling.

System packaging must be modular permitting Smple reconfiguration,
expansion, and repair.

3113 LRU

The LRU must be defined asthe lowest levd, field-replaceable unit that can normdly be
replaced without opening sedled enclosures.

3.11.4 Outdoor enclosures of dectronic equipment and sensors

a

b.

Must be made of a materid that is lightweight and resistant to corrosion

Must contain fasteners and hardware that do not corrode and are compatible with
the base materid of the enclosures.

All steel components must be stainless.
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3.11.5

3.11.6
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Interiors mugt be shielded from dectromagnetic interference as necessary to meet
the requirements of Section 3.4.4.

Cables mugt be adequately shielded to prevent conducted or radiated interference
ggnds. Thelevesare specified in Section 3.4.4.

Power and signd return must be configured to permit sngle-point grounding
Connectors at cable ends must be environmentally protected from the elements.
Cabling mugt have an outer protective jacket, capable of being buried in the
ground, that provides protection from deterioration due to light, freezing
temperatures, deet, snow, rain, wet soil, rodent damage, etc.

Underground cable must be encased in conduit.

Mating connectors must be environmentaly protected for units that are exposed
to the outsde environment, must include astrain relief, and dl spare connectors

must have moisture proof dust covers.

Replacement of any circuit cards’modules must not require remova of
interconnecting cables to other circuit cardsmodules.

Safety criteria- personnd hazards

Congtruction of the equipment, excluding self- powered equipment, mus ensure
that dl externd parts, surfaces, and shidds, exclusive of antenna and transmisson
lineterminds, are a ground potentid a dl times during normd operaion. Any
externa interconnecting cable, where aground is part of the circuit, must carry a
ground wire in the cable terminated at both ends in the same manner as the other
conductors.

In no case, except with coaxia cables, mus the shield be depended upon for a
current-carrying ground connection.

Antenna and tranamission line terminals must be at ground potential, except for
RF energy on their externd surfaces.

Sensor mounts and towers

All sensor mounts and towers must meet OSHA requirements.

Maintenance must be able to be performed by a single person, working at ground
levd.

The use of ladders or climbing devices must not be required.
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Sensors mounted higher than six (6) feet above ground level must be mounted on
folding, tilting, or telescoping masts or towers.

Wind tower marking and lights

The AWSS wind tower must be equipped with double 100-watt anti-collison
lights continuoudy onand illuminated.

The wind tower lights must be mounted on the top of the tower using flexible
conduit to facilitate tower folding.

Painting must be performed on the tower with six (6) dternating white and orange
sections, ending with an orange section at the top of the tower.

Electricd overload protection

Devices such asfuses, circuit breskers, time-ddays, cutouts, or solid-state
current-interruption devices mugt be used to open a circuit whenever afault
OCCurs.

No over current protective device must be connected in series with any conductor
that is grounded a the power source unless the device smultaneoudy opensdl
load conductors in the circuit and no pole operates independently.

Protective devices for wired-in equipment must be connected to the load side of
the equipment power switch (main circuit power disconnect).

All fuses providing protection to the equipment must be located such that they are
readily replaceable and located in a convenient, servicesble location.

Where fuses are used, aminimum of one extra fuse of each type and rating used
must be supplied and attached to the applicable units of the equipment.

Pandl-mounted fuse posts mugt permit renewd of fuses without use of toals.
Blown fuse indicators must be used.

All contractor-designed equipment must use circuit breskers.

The circuit bresker must provide avisua indication when the breaker is tripped.

Holding the switching device closed on an overload must not prevent tripping of
the breaker.

Circuit breskers must not be used as switches.
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3.11.9 Maintenance monitoring capability

a. Locd or remote maintenance monitoring must be performed on the AWSS.

b. Thesysem mug generate maintenance and system data thet is viewed and acted
upon with aloca OID and remotely by a conventiona adphanumeric ANSI
termina, not limited to any one manufacturer, or apersond computer with the
proper communications software.

c. Thefdlowing functions mugt be avalable:

System voltage check

System temperature check

Sensor gtatus and out of tolerance conditions
Communications satus

Ability to turn off/on specific sensors

System reconfiguration

System reset

Run and results of sdif-test

Remote diagnostics on communications and system functions
Access to maintenance logs

Trends and system test

Technician and system manager interface functions.

3.11.10 Maintenance data format and storage

a. Maintenance data must be automatically archived in a maintenance log for a
minimum of 31 days and the current day’ s data.

b. Thelog mus have the fallowing format:

1

2.

Date and Time Group.

Entry Code — a unique numeric code for each type of log entry; the entry code
will be used for computer monitoring of the AWSS maintenance status.

Log entry —thelog entry must be in understandable English text, but may use
abbreviations.

Log entries mugt, as aminimum, congs of the following:

(8 Technician notes— three digits of the entry code must consst of the
technician' sinitids

(b) Failures or suspected failures based on data qudity checks or other sdlf-
tests- the suspect LRU or sub-LRU mugt be identified.
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(c) All sysem configuration changes, (i.e., remova or replacement of any
LRU).

(d) Regtoration of mafunctions, (i.e,, if any LRU, that has been reported as
failed, beginsto function properly.)

3.11.11 Communications status log

a

Communications status messages associated with ADAS, ACE-IDS, and NGRVR
must be listed in acommunications log (Commdog), entirely separate from the
maintenance log (SY SLOG).

Memory space must be provided for listing a minimum of 200 entries, onalast in,
firgd-out basis.

The Commdog must have the following format:

Date and time group (LST).

Entry code — a unique numeric code for each type of communications status
condition.

Log Entry — brief explanatory text associated with each entry code.

Text mugt in understandable English, but may use abbreviations.

The Commdog must not include WRITE capability.
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APPENDIX A
Acronyms
A
AC Alternating Current
ACE-IDS ASOS Controller Equipment- Information Display
System
ADAS AWOS Data Acquigition System
ALDARS Automated Lightning Detection and Reporting
System
AM Amplitude Modulation
Ao Operationd Avallability
ASOS Automated Surface Observing System
ATC Air Traffic Controller
ATCT Air Traffic Control Tower
AUX Auxiliary
AWOS Automated Wesether Observing System
AWSS Automated Weather Sensor System
B
BIT Built-in tests
bps Bits Per Second
C
CE Conducted Emission
COTS Commercid Off The Shdf
CS Conducted Susceptihility
Ccw Continuous Wave
D
dB Decibd
E
EMI Electromagnetic Interference
F
FAA Federd Avidion Adminigtration
FDCU Field Data Collection Unit
FC Foot-Candles
G
GTA Ground To Air
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Hg
Hz

ICD
1/O

KHz

LRU

METAR

Mhz
MMDT
MOT
MOLDT
MSRT
MTBF
MTTR

NAS
NGRVR
NWS

OBS
OID
OMO
OSHA

PC

RE
RF
RFI
RI
RMA
RMM

FAA-E-2948

Mercury
Hertz

Interface Control Document
[ nput/Output

Kilo Hertz

Lowest Replaceable Unit

Internationa Aviation Routine Westher Report
Format

Mega Hertz

Mean Maintenance Delay Time

Mean Outage Time

Mean Other Logigtics Dlay Time

Mean Supply Response Time

Mean Time Between Failure

Mean Time To Repair

Nationad Airgpace System
New Generation Runway Visud Range
National Wesather Service

Observer

Operator Interface Device

One Minute Observation

Occupationd Safety & Hedth Adminigtration

Persona Computer

Radiated Emission

Radio Frequency

Radio Frequency Interference

Report Increment

Rdiability, Maintainability and Availability
Remote Maintenance Monitoring
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RMSE
RS
RTC

SPECI
SUM

TDAU
TS

UHF
UPS
uTC

VDU
VHF

ZRNO
ZR

FAA-E-2948

Root Mean Square Error
Radiated Susceptibility
Red Time Clock

Special Report
Software User’s Manual

Termind Data Acquistion Unit
Thunderstorm

Ultra High Frequency
Uninterruptible Power Supply
Universal Coordinated Time

Video Display Unit
Very High Frequency

Freezing Rain Information Not Available
Freezing Rain
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